Nonlinear formation of propranolol metabolites in dogs after portacaval transpositions.
The formation of four major metabolites of propranolol by the liver was examined at steady state in three dogs that had undergone surgical portacaval transposition, following which injection of drug into the hindlimb delivers the total dose to the liver. Propranolol was infused directly into the liver via a hindlimb vein at dose rates ranging from 1.01 to 6.3 mg/min. In all dogs the formation of 4-hydroxypropranolol, alpha-naphthoxylactic acid, and propranolol glycol was saturable. Vmax and Km values were determined at steady state by relating the rate of excretion of each metabolite into bile and urine to the blood concentration of propranolol. The formation of propranolol glucuronide was a first order process. The use of a dog with a portacaval transposition has permitted development of a method to estimate, in vivo, the kinetic properties of enzymes responsible for hepatic first-pass metabolism of drugs.